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weather. “he “rain seaaon,” from June to October, 

fair-quiet days the remainder. 
The effect of altitude is clearly shown by the weather 

types of Mexico Cit (Table C). Althou h about the 

City is dominated almost entirely by the moderate tem- 
erature t es. From October to April, indusive, four- 

gfths of 2 tlie days are moderate-fair-quiet. A few- 
hot-rainy days and about three t i m e  as many hot-fair- 
quiet days occur between the middle of April and the 
middl’e of June. At no other time does the average 
temperature of the day reach 6s’ F. Moderate-rainy 
days occupy about two-thirds of the time from May to 
September, inclusive. The increased cloudiness and 
evaporation are probably t.he largest factors in main- 
teirrin moderate temperatures durin the summer sea- 
son. %exico City would appear t o s a v e  almost ideal 
weather for a winter resort of tlie Northern Hemisphere. 
TABLE D.-The mean annual rainfall at the. different stations an3 

the average number of rainy days for each station during the jive- 
year period 191 7-1930 

has hot-rainy days a T out one-third the time and hot- 

same latitude as Id ansanillo and Vera 8 ruz, Mexico 

lesl 

1629 

1630 

1634 

Pickens _ _ _ _ _ _ _ _ _ _  
Tuscalma _ _ _ _ _ _ _  Apr. 25 

Calhoun _ _ _ _ _ _ _ _ _  May 1 

Morgan _ _ _ _ _ _ _ _ _ _  June I6 

Statlon 

9 Blount _ _ _ _ _ _ _ _ _ _ _  
10 Etowah _ _ _ _ _ _ _ _ _ _  
11 Blount _ _ _ _ _ _ _ _ _ _ _  
12 J&erson _ _ _ _ _ _ _ _ _  
13 Moblle _ _ _ _ _ _ _ _ _ _ _  

Inches 
ralnfall 

1840 

Mar. 10 
Mar. 16 
Mar. 24 

I-- ~ ~ 

m. 0 
154 4 
90.0 
48.0 
32 0 

E 
80.0 

Habane servea to oompare the weather types of 8n 
insular location with those of continental stations of 
similar latitude (Table C). The fre uenc of hobfair 
windy days, with a maximum in ApA or Gay, shows a 
resemblance to the west-coast stations. The dutribution 
of hobrainy days throughout the year, with a maximum 
in late summer, is like that of a modified eastern coast 
climate of low latitude. Unlike the sequences at most 
stations on the continent, no one type occurs on many 
successive days. Three or four successive hobrainy 
days occur but about five times per year, and hot-fair- 
quiet days, which exceed all others in number, seldom 
occur on more than 10 successive days. 

The average annual rainfall and the average number of 
rainy days is given in Table D, from which man interesb 

Heights has about the same annual rainfall as Vera 
Cruz, yet has one and seven-tenths times as many hot- 
rain days. Mexico City has about onethird aa much 
rainrall as either Balboa Heights or Vera Crus, yet has 
three-fifths as many rainy days as the former and one 
and four-tenths times as many as the latter. Progreao, 
with 75 per cent as much ramfall as Mexico City, has 
but 29 per cent as many rainy days. 

From the above comparisons and man more that 

annual and seasonal rainfall, temperature, and wind 
velocity and direction data do not give an ade uate 
conception of the weather conditions experienced. b a y  
not some combination of the weather elements into types 
of weather units be found that would more adequatel 
depict the weather and climatic conditions under whic 
the people live, work, and find their recreation? 

ing comparisons may be made. For exampe, 19 Balboa 

might be made, it seems evident that, for t i ese stations, 

I 
TORNADOES IN ALABAMA 

By WELBY R. STEVENS 
[Wrather Bureau OtBCl?. Monkomcry, Ala., April 35.18251 

A list has been made of tornadoes that have been re- 
orted in Alabama since 1794. ,411 available records 

eave been searched in an attempt to make t.his list, as 
complete as possible, although completeness is not 
claimed, due to lack of information, especially in the 
early years. Prior to 1871 the list follows that of Finley, 
almost without esception, and while his work was evi- 
dently the result of much labor and as com lete as pos- 
sible nt the time, in view of the sparsely sett P ed nature of 
the State up to the first half of the last century, many 
tornadoes must hare escaped nptice. Advantage was 
also taken of the valuable Special Paper No. 1 of the 
Alabama Weather Service: Record of the Weather 
from 1701 to 1885, by Capt. W. H. Gardner, Mobile, Ala., 
which, however, contains lit& information about tor- 
nadoes. The following sources have been used in the 
tabulation: Re ort on the Character of Sis Hundred 
Tornadoes, a n 8  Tornado Studies for 1884, by John P. 
Finley, U. S. Signal Service, Bulletins and Special 
Papem of the Alabama Weather Service, and the suc- 
ceeding Climatological Data, Alabama Section, of the 
Weat,her Bureau, Annual Rep0rt.s of the Chief Signal 
officer, U. S. Army, and of tho Chief U. S. Weather 
Bureau, THE MONTHLY WEATHER REVIEW since 1876, 
and correspondence and original records on file at the 
Montgomerv, Ala., Weather Bureau Office. Mnnv sec- 
tions of the state are still thinly populated, and doubtless 
many t,ornadoes in recent years have occurred without 
coming t.0 notice, but certainly the most severe ones 
since t-he establishment of the Si nul Service in 1571 
appear. The list, Table No. 1, s 53 ow8 the county in 

which the tornado occurred, the date and time of occur- 
rence, direction in which the tornado moved, number 
killed, number injured, and amount of property damage, 
where these data could be obtained. 

TABLE 1.-Tornadoes reported i n  Alabama: Earliest record to 
April 1 ,  19.36. 

I ~ Numberof 
: persons- 

Direction -~ Property 
gtlled 1 Injuredi loaS 
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n- 
NUU 

ber 

acr- 
urea 

14 

l6 

16' 

17 

l8 

19 

Po 

2 l  

P 

18 
25 

!a n 
2a 
99 

80 
81 

32 
83 
34 

35 
36 
37 

38 

39 

40 
41 
42 
4.3 
44 

45 
40 
47 
48 

49 
54 
r 

51 
51 

53 

54 
5f 
5e 
65 
I 

5$ a 
61 
a 
d 

2 

e! 
81 

m 

! 

l 

county 

Calhoun - - - ____. 
Marsball 
Calboun- - - 

Coosa and Talla 

Cleburne.. - - - __. 
PooSB. 

Jackson snd Cal 
boun. 

Hale 
Colbert - - - _ _ _  
Shelby 
Dallas 

Cherokee _ _ _ _ _ _ _  ~ 

Lamar- - _ _ _ _ _ _  - 
Lee and Chambe 
Pike.- - _ _  - - _ _  - 
DeKdb _ _ _ _ _ _ _ _  
Etowah.-. _ _ _ _ _  
Hale. _ _ _ _ _ _ _ _ _ _  

____.do _ _ _ _ _ _ _ _ _ _  
Chilton- _ _ _ _ _ _ _  

_____do. - _ _ _ _ _ _ _ _  
Barbour _ _ _ _ _ _ _ _  
PiLe _ _ _ _ _ _ _ _ _  _ _ _  
Jackson- - _ _ _ _  - 
Blount. - _ _ _ _ _ _ _  
Cherokee _ _ _ _  - - - 
Tus~xdoosu _ _  - 
Perry- - _ _ _ _ _ _ _  
i Randclph. _ _ _ _ _  
.Sumter _ _ _ _ _ _ _ _ _  

- 

Data 

184l 
Mar. 4 

1843 

W4 
Mar. 7 

l8AI 
Mar. 12 

1857 
May 24 

1851) 

1861 
Nov. 80 

1863 
Mar. 4 

1864 
Dee. 25 

1866 

A r 13 
d a i  6 

I867 
Feb. 15 z; : 
May 26 

1868 
Feb. 1 2  
May 8 

1869 
Jan. aS 
Apr. - 
May t 

1870 
Jan. - 
Apr. 23 
Dec. 24 

1871 
May 1 

1873 
Nov. It 

1874 

Nov. 2: 
.--do--- 
--.do ___. 
Nov. a; 

I875 

Feb. 2. 
Mar. 24 _ _  .do-.. 

I876 
dpr. X 
Dee. a! 

1878 
Mar. 2 
Apr. 2: 

I879 
Feb. - 

1880 

-__-____ 

_-______ 

- - _-_ - _ _  

.____---. 

_--_ _ _  - -. 

1 p: ; 
1 ":I- 

1 Apr. 2 

,-Feh-i 
Feb. 2 
Mar. 2 
Mar. 2 

1883 

Mar. 2 
*Feb. 2 

Time 

Number of 
penw- 

TABU l.-Tomcrdoes reported in  Alabama: Earlkat r d  to 
April 1,1886-Continued 

Num. 
ber 
on 

chart 
in m- 

UT88 - 
66 
67 
(18 
69 
70 
71 

72 
73 
i 4  
75 
76 
77 

78 
79 
80 
81 

82 

83 
84 
85 
06 
87 
88 
89 
90 
91 
e2 
Bo 
94 
85 

88 

gs 
89 

1W 
101 
102 
1m 
104 
loLI 
1041 
105 
106 

107 
1W 
108 
110 

111 

112 

113 
114 
115 
116 
117 

118 
119 
120 
121 

122 
r23 
134 
12: 
1% 

125 
1% 
1s 

131 
131 

13: 

131 

e7 

County ~ 

Date 

Barbour. _ _ _ _ _ _ _ _ _  I...do _____ 
Henry _ _ _ _ _ _ _ _ _ _ _ _  .-do _ _ _ _ _  
Etowah _ _ _ _ _ _ _ _ _ _  1- Apr. 2 
:hoetaw _ _ _ _ _ _ _ _ _  I hpr. 22 

Payette _ _ _ _ _ _ _ _ _ _  Jan. 11 
Pickens _ _ _ _ _ _ _ _ _ _  Feb. 19 
.___do _ _ _ _ _ _ _ _ _ _ _  - .do __.__ 
IefTerson and St. -..do _ _ _ _  
Talladegs and -..do ____. 
Marshall _______: - -..do _ _ _ _ _  
Cherokm _________ Mar. 6 
Piekens _ _ _ _ _ _ _ _ _ _  Mar. I1 
Marshall _ _ _ _ _ _ _ _ _  --.do _ _ _ _ _  
Orwne _ _ _ _ _ _ _ _ _ _ _  -.-do _ _ _ _ _  
T u d o o s a  _ _ _ _ _ _ _  .-.do ____. 
Barbour _ _ _ _ _ _ _ _ _ _  Mar. 24 
Jefferson _ _ _ _ _ _ _ _ _  Mar. 25 
Cherokee _ _ _ _ _ _ _ _ _  ..-do ____. 
Chambers _ _ _ _ _ _ _ _  ... do ____. 
Lawrence and Apr. 1 

St. Clair _ _ _ _ _ _ _ _ _ _  -.-do ____. 
Blouut and De- ---do ___-. 
Blount _ _ _ _ _ _ _ _ _ _ _  Apr. 2 
Madison. _ _ _ _ _ _ _ _  --.do ____. 
Lawrence _ _ _ _ _ _ _ _  Apr. 12 
Franklin and Apr. 14 

Cullmau _ _ _ _ _ _ _ _ _  Apr. 15 
Henry _ _ _ _ _ _ _ _ _ _ _ _  --.do ____. 
Lea _ _ _ _ _ _ _ _ _ _ _ _ _ _  ... do ___-. 
Morgan _ _ _ _ _ _ _ _ _ _  -..do -___. 
Prrrv - _ _ _ _  - _ _ _  _ _  - __.do ___-. 
Elmore _ _ _ _ _ _ _ _ _ _ _  Apr. 18 
Cherokee _ _ _ _ _ _ _ _  Apr. 25 
Morgan _ _ _ _ _ _ _ _ _ _  July 5 
Lee _ _ _ _ _ _ _ _ _ _ _ _ _ _  Dec 12 

I 
Clair 

Calhoun. 

Jackson. 

P J b .  

Colber t . 

1885 
Randolph _ _ _ _ _ _ _ _  Jau. 11 
hlnwn _ _ _ _ _ _ _ _ _ _ _  -..do- __ .  
Coosa and Clay.. ... do ____ .  
Lamar, Fayette --.do ____.  

Greene H a1 c -..do ____. 

Cullman, Blnunh ... do ____ .  

Coosa _ _ _ _ _ _ _ _ _ _ _ _  Feb. 20 
Marshall _ _ _ _ _ _ _ _ _  Mar. a 
Dallas _ _ _ _ _ _ _ _ _ _ _ _  Apr. 30 
Madison _ _ _ _ _ _ _ _ _  May 6 
Autauga. Chllton -.-do _ _ _ _  
Morgan _ _ _ _ _ _ _ _ _ _  Nov. 6 
Sumter _ _ _ _ _ _ _ _ _ _ _  --.do __-_ 
Lamar _ _ _ _ _ _ _ _ _ _ _  -..do _ _ _ _  
Dallas _ _ _ _  - - - - - _ _  --.do _ _ _ _  

and Walker. 

Bibb'and Chil: 
tou. 

I\lnrshall, and 
DeKdb. 

and Bibb. 

1866 
Clarke Mar. 37 
Lee _ _ _ _ _ _ _ _ _ _ _ _ _ _  Mar. 3 
Elmore _ _ _ _ _ _ _ _ _ _ _  ... do _ _ _ _  
Bullock _ _ _ _ _ _ _ _ _ _  Mar. 30 
Hale _ _ _ _ _ _ _ _ _ _ _ _ _  Apr. 26 

Waahlngton _ _ _ _ _ _  Jan. 13 
Jefferson _ _ _ _ _ _ _ _ _  Apr. 18 
Lamar _ _ _ _ _ _ _  _ _ _ _  4pr. 22 

1887 

1886 
Pike _ _ _ _ _ _ _ _ _ _ _ _ _  June 24 
Talladega _ _ _ _ _ _ _ _  _.-do ____  
Bibb _ _ _ _ _ _ _ _ _ _ _ _ _  Feb. 18 

Geneva _ _ _ _ _ _ _ _ _ _  Feb. 7 

leep 

1890 

I several. Many. 
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I36 
136 

137 
188 

189 

140 

141 
142 
14 
144 

145 
146 

147 

148 
149 

161 

1 I  

153 

im 

im 

166 
156 
157 
158 lm 
160 
161 

164 
163 
164 
IM 
168 
187 
168 

169 
110 

171 

1T1 

W 
174 

176 

177 

1'18 

119 

in 

190 

l8l 

m 
Isa 

Number of I I I I v - I  

... .......... ............ NE.-. 

..... ..... 

188) 
Walker ........... Mar. 15 l a  ........ NE 
Jeilerson ......... .--do ..... 4.55 a NE 
Montgmnery _ _ _ _ _  Mar. 18 1 . 1 0 ~  _ _ _ _ _  
Shelby _ _ _ _ _ _ _ _ _ _ _  ..-do _ _ _ _ _  7aOp _ _ _ _ _  
Montgomery _ _ _ _ _  Mar. 28 108 _ _ _ _ _ _ _  
Jackson _ _ _ _ _ _ _ _ _ _  May 19 l l a  _ _ _ _ _ _ _  
Cleburne _ _ _ _ _ _ _ _ _  -.-do _ _ _ _ _  5.30 p _ _ _ _ _  

...... .............. 

NE ...................... 
NE _ _ _ _  _ _  _ _  - - _ _  - - ------- 
N _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 
NE .............. 1 
NE ...................... 
NE.. .................... 
NE ....................... 

Jefferson _ _ _ _ _ _ _ _ _  I Mar. Im1 !?5 I 9.40s _ _ _ _ _ _  I NE _ _ _ _ _ _ _  ' I 111 401 170,000 
Plokens _.________ Apr. 17 9 p  _ _ _ _ _ _ _ _  NE _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  ------ 5,000 

...do ....... ........ 

TABLF~ l.-Tomsdws reported im Alabama: Earliest r e d t d  
April 1, lS86-Continued 

Num 
ber 

chart 
in a- 
on 

UraS  

184 
185 

186 
187 
198 

189 
190 
191 
192 

193 

194 
195 

196 

197 
198 

108 
200 
201 
202 

XI3 

204 
205 
206 
207 ma 
208 
210 
211 
212 
213 
214 
215 
216 
217 

218 

219 
220 

221 m 
22a w 
223 
228 

227 
228 
220 
ZM 
231 

23a 
233 
234 
23s 
23m 

237 

288 
m 
24t 
acl 

249 

m 

w 

County 

Cullman - - - - -, 
Lowndea and 

Montgomery. 
Colbert _ _ _ _ _ _ _ _ _ _  
Calhoun. _ _  _ _ _ _  _ _  
Lawrence and 

Morgan. 
Calhoun - - - - - .  
Clay- _ _ _ _  - - _ _ _  - .  
Eseambla _ _ _ _ _ _  _. 
M a d i s o n  and 

Morgan. 

Monroe and But- 

Maeon.. _ _ _ _  _ _ _  _ .  
Macon _ _  _ _ _  _ _  _ _  - 
Monroe. _ _ _ _  _ .  

Eenry _ _ _ _ _  _ _  _ _ _  
aeneva, How- 

ton.andFIenry. 
Butler _ _ _ _ _ _ _ _ _ _ _  

ler. 

Butler, Cren- 
shaw,and Pike 

Macon .......... 
Talladega- _ _ _ _ _  - 
Calhoun _ _ _ _ _ _ _ _  
Talladega. - - - - - - 
E t o w a h  a n d  

Bullock. _ _  _ _ _ _ _ _  
Russell. -_ - - _ _ _ _ _  

Cherokee. 

DeKalb _ _ _ _ _ _ _ _ _  
Choetsw _ _ _ _ _ _ _ _  
Montgomery .... 

Montgomery.-. 
Mobile.- - _ _  - _ _  _ _  

a Considerable. 

Feb. 23 5 . 3 0 ~  _ _ _ _ _  NE _ _ _ _ _ _ _  1 1 
Apr. 13 3 a  _ _ _ _ _ _ _ _  NE _ _ _ _ _ _ _  _ _ _ _ _ _ _  --_----_ 
Apr. 30 Noon _ _ _ _ _  E _._______ 1 18 

..do .... 4.30-5p--. NE ...................... 

.-do...-. 8 p-------- NE .............. 7 

May 30 513 ........ NE ................ May b 3 8  ........ NE -------,::::::......... 

Apr. 28 
Apr. ?7 

1911 
Mar. 26 

1912 
Mar. 14 
Mar. 15 

Apr. li 
-.do _ _ _ _ _  
Apr. 22 
May 11 

Mar. 13 
..do __-__ 
..do _ _ _ _ _  
..do _ _ _ _ _  - .do _ _ _ _  - 
Mar. 14 
--do _ _ _ _ _  
Mar. 20 
-.do _ _ _ _ _  
Mar. 21 
-.do _ _ _ _ _  
-.do _ _ _ _  - 
Mar. 26 
Mar. 29 

Apr. 7 _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  I I I  I914 

1916 
Feb. 26 
~r 20 

June 6 
July. 6 
OCt. 18 

d a i .  22 

1917 
Feb. 23 1 NNE. .... 6 ........ 
-.do _ _ _ _ _  3.&51::1: NE _ _ _ _ _ _ _  
Mar. 3 11 .30~ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _-_-_-.. 
Mar. 26 1 p  .................... 
Mar. 27 12.80a _ _ _ _ _  NE _ _ _ _ _ _ _  ---ig--' 

M a y  27 8.4Spp....- NE ....... 5 60 
..do _ _ _ _ _  8 . 4 5 ~  _ _ _ _ _  NE _ _ _ _ _ _ _  aS U 
..do _ _ _ _ _  9 . 1 5 ~  _ _ _ _ _  E _ _ _ _ _ _ _ _ _  1 16 
May 28 11.468 SL-E _ _ _ _ _  1 4 
May27- Night _ _ _ _ _  ___.________ 6 6 

..do _ _ _ _ _  Night _ _ _ _ _  E ._.______ 1 _______ ,  

Jan. 11 p _ _ _ _ _ _ _ _ _ _  NE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - __--_ 
.-do _ _ _ _ _  p _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  1 _ _ _ _ _ _ _  
.--do _ _ _ _ _  1.40~ _ _ _ _ _  NB _ _ _ _ _ _ _  12 10 
Feb. 14 -p  ____.__ ENE _ _ _ _ _ _ _ _ _ _ _ _  --_---_ 

10 

28. 

1918 

4OOO 
5. OOO 

10 OOO 
('1 

11, ooo 
1w 

1, 
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TASW l.-Tomadoes reported i n  Akabama: &~&38t record to 

April 1,1086-Continued 

Connty Date Property 
IOSS 

During the period 1791 to March, 1925, a t  least 283 
tornadoes have occurred in -4labama. Since 1871 only 
three years have passed without at  least one, namely, 
1872, 1877, and 1907. The year of y t e s t  frequency 
was 1881, with 31 reported; 1885 an 1913, were next 
with 15 each, and 14 were reported in 1924. There can 
be no doubt that tornadoes are more frequent in some 
years than in others, but it is dif€icult to make compari- 
sons, because of the incompleteness of the records, and 
the variation in vigilance of those who have recorded 
them in the past. For the large number re- 
corded during to the special efforts 
of Finley to secure a probably, 
however, these years were unusually stormy, particu- 
larly 1884. After unusually destructive tornadoes occur, 
news apers are likely to print articles concerning them, 

times that would otherwise remain unrecorded. An- 
other source of difficulty is the fact that in some years 
several tornadoes occur on the same date and under 
about the same conditions, while in other years fewer 

and P or this reason many minor storms are noted at  such 

tornadoes occur, but are scattered more throughout the 
season. The total for each year has been computed, 
however, and is given in Table No. 2. 

The average yearly frequency for Alabama as sgured 
by Finley for the eriod 1822-1888 is 1.6. The average 

1924, inclusive, dunng which time reports may be 118- 
sumed to be fairly complete, is 4.5. It is not likel that 
there has been an actual increase in frequency; t i! e ap- 
parent increase is probably due entirely to the increase 
in population and the consequent increased facilities for 
obtaining reports. 
TABLE 2.-Tokrl number of tornadoes reported each year i n  Abbama, 

1794 to March, 19.96, inclusive 

yearly frequency E p e d  for the 54-year period, 1871- 

1873 _____________I  1 

The number of tornadoes that occurred in each month 
of the year and the corres onding percentqe of the 

appear in Table No. 3. It will be seen that tornadoes 
occur with greatest frequ-mcy in late winter and spring, 
but have occurred occasionally in eve month of the 

uency is March, with 80 reported, or 29.4 per cent of 
?he total number. The next most frequent month of 
occurrence is April, with 69 reported, or 25.4 per cent 
of the total number, while February and May rank 
next in order of frequency with 12.5 and 10.7 per cent, 
respectively. From July to October, inclusive, torna- 
does are rare with only 2.2 per cent of the total number 
reported in this third of the year There is a slight, but 
noticeable, rise in frequency in November and a falling 
off in December, the ercentages in these months being 

bearing on the question of the oria@n of tornadoes in this 
region. The scarcity of tornadoes du the summer 

cates that they seldom if ever develop in the heat 
thunderstorms so prevafent in t h  Gulf States during 
the summer. Some of those that occur in summer 
and autumn develop even in West India hurricanes. 
It is interestin to compare the monthly frequency of 
tornadoes in dabama with the monthl fre uency of 
thunderstorms at Montgomery. Table d L  0. 4 o m  the 
number of thunderstorms that have occurred in each 
month during the period 1872-1924, inclusive, with the 

total number for the period T: ave been deterrmned, and 

year except September. The month o '9 maximum fre- 

5.5 and 3.3, respectiv ep y. These facts have an important 

months when thunderstorms are most ?f requent, indi- 



w. R. a. FIQ. 3-'J!ornado tracks, Alabama, 1794 to March, 1925. 
LIII-114. 
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Month 

January _ _ _ _ _ _ _ _ _ _ _ _ _  
February _ _ _ _ _ _ _ _ _ _ _ _  
March _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
AprU _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
May _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
June- _ _  - _ _ _ _ _ _ _ _ _ _ _ _  

corres onding percent es of the total number in the 

occur during the four months May to August, inclusive, 
while less than 15 per cent of the tornadoes occur during 
the same period, and most of those in Ma . Figure 1, 

brings out very clearly the wide difference in the seasonai 
distnbution of thunderstorms and tornadoes in this 
section of the country. 

TABLE 3.-Tolal number and percentage of tornadoes recorded in  
Alabama, by months, 1794-March, 19.95, inclusive 

periocf Nearly two-t % 'rds of all the thunderstorms 

the graph of the percentage columns in Ta t les 3 and 4 

Number 

73 
121 
183 
211 
283 
472 

Month 

July _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
August _ _ _ _ _ _ _ _ _ _ _ _ _ _  
September _ _ _ _ _ _ _ _ _ _  
October. _ _ _ _  - - .__ _ _  - 
November _ _ _ _ _ _ _ _ _  _ _  
December _ _ _ _ _  - - - - _ _  

TABLE 4.-Totd number and percerrlage of thunderstorms at fiiont- 
gomery, Ala., by months, 1879-1924, inclusive 

-- 
508 19.0 
466 17.5 
175 6. li 
47 1.8 
56 2 1  
54 2.0 

Percent- 
aee 

2 7  
4.5 
7.2 
7.9 

11.0 
17.7 

Month 

FIO. l.-Oecurrenca of tornadoen and thunderstorms by months: Tornadoes, light shad- 
ing; thunderstorms, dark shadin# 

Table No. 5 and) e 2 Show the hourly frequency 
of tornadoes in Ala T ama. The time of occurrence 

hours of the 7 ay and night. 

whichl.was available in 194 cases has been tabulated b 
h o u r s b d  the percentages in each hour determined. 
is anriterest' fact that the tornadoes occurred at all 

frequency are from 4 p. m. to 7 p. m., with 14 out of 
The hours of greatest 

the 194, or 7.2 per cent, in each of the three hours. The 
hours of next greatest frequency are 8-9 p. m. and 12-1 
a. m., with 6.7 per cent in each. The hour of least 
frequency is 7-8 a. m., with only one case out of the 
194. Approximately three times more tornadoes occur 
durin the four hours 4-8 p. m. than in the corresponding 

roughly, there is a gradual ourly increase in fr uency 
from about sunrise to sunset, and a graduale$ourly 
decrease from about sunset to sunrise, with nearly an 
equal number in each period, though with a few more 
during the night. 

% perio f in the morning. In eneral it may be stated that, 

ho. 2.-Hourly frequency of tornadoas in Alabama 

TABLE 5.--Hmrly frequency of fornadoes in Alabama, I79.$-March, 
1995, inclusive 

- 
1 

A. M. P. M. I 

13 
4 

10 
9 
6 
2 
7 
1 
4 
5 
6 
9 

Hour uncertain: a. m., 'I; p. m.. 13; night. 12; total, 82. Hour unknown: 67. 

The tornado tracks (shown in 
located as accurately as possible, 
arrows made to indicate 
the paths. The tracks 
the list in Table No. 
tornado was definitely known, and the direction in which 
it moved unknown, only the number has been entered 
at ita proper place. In those cases where the exact 
location in the county was unknown, the number has 
been placed in the county, within a small circle, and tbe 
arrow drawn to show the direction, if known, and omitted 
if not known. Figure 4 and Table No. 6 Show the number 
of tornadoes that have occurred in each county in the 
State. On account of the difference iq size of the 
counties, many of which am more than twice as large as 
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others, it waa tho h t  advisable to reduce the number in 
each county to %e number per 1,000 square miles ; 
these numbers ~EI  .thus computed appear in Figure 5. 

Ro. 4.-Number of tornadom reported in each county. l'IOCMarch, lm, inclvsive 

Tornadoes have docurred in nearly all parts of the 
State. There is a tendency toward clustering of the 
traoks in the central and eastern portions of the northern 
half of the State, and in the central part of the south- 
eastern portion. How much of this is due to incom- 
pleteness of re orts is impossible to say, but it is believed 

marked aa appears from the charta 
number, 18, have been reported from Jefferson ounty; 
the next greatest number, 16, from Pike County. None 
have ever been reported from Covington, Marengo, and 
Wineton Counties, although a t  least one appears to 
heve crossed Covin ton and Winston. The absence of 

solely to lack of re orb, 88 there seems to be no reason 

tendency to more frequent occurrence on the north- 
western slopes of the mountain ranges in northern 
Alabama than on the southeastern. 

that the ten z ency exists, though perhaps not so well 

The rtest 
tornadoes in these f i r  ee counties is believed to be due 

why they ahould I! e immune. There appears to be a 
Fro. 6.-Number of tornaaom per 1 OOO UIW mllea based on number reportedin Sa& 

munty, ~j~czar~h, 1W,'iduaive 

An analysis of Figure 3 s h w s  that a far greater number 
of tornadoes move northeastward than in any other direc- 
tion, which is the normal direction of movement in most 
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sections of the country where tornadoes occur. The 
conditions that give rise to a northeastward movement 
can then be said to be normal. These normal conditions 
are an east to northeast movement of the LOW and a 
north to northeast drift of the winds within the LOW at 
the point where the tornado occurs, and the velocity of 
translation is the resultant of the velocities of these two 
com onents. After a study of weather maps and storm 

plained in this way. 
For example, two tornadoes that have developed in 

West India hurricanes had abnormal movements. A 
tornado in Tallapoosa County on July 6, 1916, occurred 
when the hurricane was centered about 275 miles slightly 
south of east, near Vicksburg, Miss., and when the lar er 
storm was on the recurve and moving northward. #he 
surface wind at Montgomery was southeast, but the 
lower clouds were from the south; the tornado moved 
almost exactl north over a path 25 to 30 miles long. 

The tornaio that occurred 20 miles southwest of 
Miami, Fla., in the hurricane of September 10, 1919, 
and, as pointed out by Gray,' moved west-northwest with 
the strong southeast wind that prevailed at the time on 
the southeast Florida coast; the hurricane at the time 
was also moving west-northwest. 

There is a tendency toward a more easterly movement 
of tornadoes in the southern part of the State than in the 
northern; this tendency is frequently noticeable on those 
occasions when tornadoes occur in northern and southern 
sections in connection with the same storm, .and is prob- 
ab1 due to the niore easterly winds near the southern 
enzof the LOW or trough. ' h e  easterly movements in 
the northern part of the State could be asplained in a 
similar manner if the LOW were centered far to the north; 
and, in the cases investigated, this is true, the LOW some- 
times being as far north as the upper Lake region, Oc- 
casionally northeasterly movements have been followed 
several hours later by easterly and southeasterly move- 
ments in the same eneral region; in these cases the LOW 

ed south- 
easterly from the Lake region to the mid e Atlantic 
coast. Easterly or southeasterly movements would re- 
sult if the mis of the LOW extended east and west, pro- 
vided the tornadoes originated, as they usually do, in the 
southeastern quadrant of the cyclone, for then the winds 
would be wester1 An interesting and unusual case is 
pointed out by h l i amson ;2  the tornado occurred in 
the southwestern quadrant of 8 LOW with major axis 
east to west and moved east to southeast, while the LOW 

trac f s, it seems that abnormal movements can be ex- 

t;p is found to have a f tered its course and dro 

1 Ores R W. A T W d O  within a hnrricene m, MONTIILY WEATEEB REVIEW, ioio b: m. e%kllI& IZ M. Tornado In DsPidson County, Term.. May 12.1p28. MONTHLY 
WEATHER RdIEW, day, 1921), 51: m. 

was moving slightly north of east. An instance where 
the tornado originated in the northeast uadrant of the 

Loveland? The surface wind was southeast and the 
LOW was moving rather slowly northeastward. Torna- 
does originating in the northeast quadrant are cornpars- 
tively rare, apparently due to the contrary direction of 
the rogressive motion of the LOW and the drift of the 
win (P s in that part of the LOW; since it is possible for the 
vertical temperature gradient to be as steep in the north- 
east as the southeast quadrant. 

To show the relation of tornadoes in Alabama to the 
parent LOWB, monthly charts and a yearly chart were 
pre ared showin the approximate location of the centers 

monthly charts lines were drawn connecting the cyclonic 

LOW and moved a little west of nort R is noted by 

of t B. e LOWB at tf e time the tornadoes occurred. On the 

FIG. B.--LoCstion of the centers of LOWB which were sccompanled by tarnad- in Ah- 
bama. 

centers and the tornado tracks, but this was im ractica- 

1876 were used, the center, of the individual LOW being 
obtained from a consideration of its rate of movement. 
The charts show a wide divergence in the osit!on of the 

size and shape. However, the most dangerous position 
for the center with respect to Alabama is 300 to 600 
miles slightly west of north, more particularly in Illinom, 
Indiana, or western Kentucky and western Tennessee. 
Tornadoes occasionally occur when the center of the LOW 
is over the upper Lake region, but these are found to be 
greatly elongated, V-shaped LOWS. . 

ble on the chart for the year. (F' .6.) Tracks o 9 centers 
of cyclones in the MONTHLY # EATHER REVIEW since 

centers, which is to be expected because o r them varying 

I Loveland 0. A. Tornadom In eastern NebrssLa. April 6,1910, M0mRr.Y WEATEEB 
REVIEW, A&, l S 1 6 , U  2M. 

THE PREDICTION OF MINIMUM TEMPERATURES FOR THE RED RIVER VALLEY 

By ALBERT W. COOK 
[Madkm. Wls.. August le, lOam 

Damaging minimum temperatures have always been a 
matter of grave concern to the shipper of perishable 
goods, to the grower of citrus fruits in southern Califor- 
nia and deciduous fruits in Washington and Oregon, to 

Rct to all businesses dealin with commodities whiciz: 
fer damage when exposecf to low temperatures. And 
now, with the develo ment of the potato industry and 
the advent of sugar %eets to the Red River Valley the 
farmers of that section are confronted with the same 
problem, the protection of their produce while still in the 

owers of cranberries in Wisconsin and New Jerse 

field and unharvested. Before they will be willing to in- 
vest in expensive frost-fighting equipment, methods 
already in use elsewhere for accurately foretellin the 
occurrence of damaging minimum temperatures b n f  
the critical spring and autumn periods of lant growt. 

conditions under which frost occurs. 
The general prediction of light, heavy, and killing 

frosts for considerable areas are made from the morning 
weather maps and are issued at the time of the regular 
morning forecast. These forecasts are usurtlly~ uite &o- 

must be adapted to the local atmoepheric an a topographic 


